Abstract A short gas-chromatographic method for analysing urinary concentrations of 2,5-hexanedione is based on acid hydrolysis of urine at pH below 01 and "purification" of the urine samples by microcolumns containing an octadecyl-silane phase. A 5% acetonitrile solution allows a fairly selective elution of 2,5-hexanedione from the microcolumns. Recovery of 2,5-hexanedione from urine is as great as 79-9%. The variation coefficient of the measurements is 2-8%. The results obtained from different working conditions and using packed or wide bore or capillary gas-chromatographic columns are reported.
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In a previous article we described a gas-chromatographic method for analysing the urinary metabolites of n-hexane, cyclohexane, and their isomers.' 2,5-Hexanedione (2,5-HD), 2-hexanol, y-valerolactone, 2,5-dimethylfuran, 2-methyl-2-pentanol, 3 methyl-2-pentanol, and cyclohexanol could be analysed in the same urine sample. They can give information on the quality and on the level of exposures to aliphatic hydrocarbons with six atoms of carbon.
This method uses an enzymatic and an acid hydrolysis and is time consuming. Fedtke 
Materials and methods

REAGENTS
The chemicals used were as follows: dichloromethane, cyclohexanone, acetonitrile (obtained from C Erba, Milan), 2,5-HD (from Eastman Kodak Co, Rochester, NY), and cartridges packed with 500 mg of octadecyl-silane phase (Bond Elut C18 from Analytical International Harbor City, CA).
URINE SAMPLES AND THEIR TREATMENT
Some samples of urine obtained from workers exposed to technical hexane in shoe factories were tested. The samples were frozen at -25°C until analysed. Five millilitres of urine put into glass tubes stoppered with Teflon screw caps were adjusted to pH lower than 0 1 by adding 1 ml of concentrated hydrochloric acid. Samples were heated at 100°C for 45 minutes in an oven and then allowed to cool to room temperature. The extraction of 2,5-HD was carried out by using cartridges prewashed by 3 ml of methanol and 5 ml of acid water (pH < 1). Then urine samples were applied: 2,5-HD was eluted with 3 ml of 51),, acetonitrile/water solution. This solution was extracted using dichloromethane (2 ml) containing cyclohexanone (22 ,ug/ml) as internal standard by shaking for five minutes and then by centrifuging for one minute.
The recovered solvent was evaporated to 0-3 ml with a flow of nitrogen and used for the gaschromatographic analysis.
The recovery rate of 2,5-HD was estimated by using four different concentrations of the metabolite: 0-9-2 9-68 and 9-7 mg/l. Three The recovery of 2,5-HD from the acetonitrile/ water solution using 2 ml of dichloromethane was equal to 79-9O0 (SD 5-9%). The amount retained by cartridges was lower than 5 % (with two or more subsequent extractions of the acetonitrile/water solution it is possible to obtain a higher recovery of 2,5-HD). The variation coefficient "intra-assay" was 2 80o and the variation coefficient "inter-assay" 2 90,. The calibration curve was linear in a range between 0-9 and 100 mg/l. The other two minor peaks present in the same figure are the silane, 1,4-phenylenebis(trimethyl) (probably derived by the C18 silane phase) and the disulphide dimethyl. (These products were identified by comparison of the data base spectra only.) Figures la and lb suggest that the C18 silane phase retains most of the phenol, all the p-cresol, and numerous other products being present in small quantities. The analysis of the urine treated with C18 phase could be done in less time and it is not necessary "to purge" the gas chromatographic column by heating the oven to 200°C. The gas-chromatograms obtained with different columns may suggest different working methods.
Figures 2a and 2b underline that the 2,5-HD analysis with packed column can give reliable results. The analysis time reaches 25 minutes if we process the urine by the C 18 silane phase. Otherwise we have to wait longer to purge the column from cresol and other products that remain in the column and threaten any further analysis.
With the wide bore column that we used (figs 3a and 3b), the 2,5-HD analysis may be completed in about 25 minutes if we use the direct extract. The 
